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Role of the mitochondria on the regulation of angiogenesis by red wine 
polyphenols
Lucie Duluc, Caroline Jacques, Raffaella Soleti, Gilles Simard, Ramaroson 
Andriantsitohaina
U1063 Inserm, Angers, France
Paradoxical effects of red wine polyphenolic compounds (RWPC) have been 
shown with regard to angiogenesis. In a rat model of postischemic neovascularization, 
low-dose is pro- whereas high dose is anti-angiogenic. Conversely, delphinidin (Delph), an 
anthocyanin with the same pharmacological profi le than RWPC has only anti-angiogenic 
effect. Besides, RWPC and Delph promote NO release via the activation of the estrogen 
receptor alpha (ERα) and a pathway sensitive to NADPH oxidase inhibitor. Angiogenesis 
is an energetic process associated with mitochondrial biogenesis. Both NO and ERα are 
regulators of this process. The aim of the present study was to assess the effect of RWPC 
and Delph on the mitochondrial energetic capacity in endothelial cells. 
Endothelial cell were stimulated with either low concentration (10-4 g/l, LCP), 
high concentration (10-2 g/l, HCP) of RWPC or with Delph (10-2 g/l) in presence 
or in absence of the vascular endothelial growth factor (VEGF, 20 ng/ml) during 48 
hours. LCP, but not HCP, increased mitochondrial respiration, associated with an 
increase of both expression of mitochondrial biogenesis factors (NRF-1, ERRα, Tfam, 
Tfb2m and PolG) and mitochondrial DNA content whereas HCP had no effect on 
these parameters. The increase of mitochondrial capacity by LCP involved a pathway 
sensitive to ERs, NADPH oxidase and NO synthase inhibitors. Delph did not affect 
mitochondrial respiration but enhanced the expression of mitochondrial biogenesis 
factors. VEGF increased mitochondrial respiration and mitochondrial DNA content 
after 48 hours that are prevented by Delph, in association with the inhibition of the 
Akt pathway stimulated by VEGF.
The present study highlights the implication of mitochondria in the regulation of 
angiogenesis by red wine polyphenols. The pro-angiogenic effect of LCP and VEGF is 
associated with an increase of mitochondrial biogenesis; whereas the anti-angiogenic 
effect of Delph is associated with the inhibition of this process.
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Modulation of progenitor cell phenotypes in high-fat diet mice: role of PPAR-α
Luisa Vergori, Emilie Lauret, Abderahim Gaceb, Raffaella Soleti, Ramaroson 
Andriantsitohaina, M. Carmen Martinez
Inserm 1063, Angers, France
Metabolic pathologies such as diabetes are associated with decreased level 
circulating bone marrow-derived endothelial progenitor cells (EPCs). Activation of 
peroxisome proliferator-activated receptor (PPARα) may stimulate cell differentiation. 
We evaluated the role of PPARα pathway on both phenotype and function of EPCs 
from mice fed with a high-fat diet (HFD). Male C57BL/6N (8 weeks-old) wild-type 
(WT) and PPARα-null (KO) received either a standard diet or a HFD (42% Kcal from 
fat) for 12 weeks. Bone marrow-derived cells were obtained from femurs and tibias 
of mice and cultured in the absence or in the presence of agonist PPARα, WY-14643 
(5μM), or in the presence of microparticles (MPs) taken either from WT or KO mice, 
for 7 days. Characterization of cells was performed by fl ow cytometry. The effects 
of WY-14643 in vivo neovascularization were studied by Matrigel plug assay. HFD 
did not affect mouse weight but it increased adipose tissue deposition. HFD-fed mice 
exhibited hypercholesterolemia and hyperglycemia. PPARα deletion increased EPCs, 
monocyte and leukocyte progenitor cells both at day 0 and after 7 days. At day 0, 
HFD had no effect on the all types of progenitor cells from WT mice but it induced 
a reduction of EPCs and monocytic progenitor cells in KO mice. After 7 days of 
culture, HFD reduced EPCs in WT mice and monocytic progenitor cells in KO mice. 
MPsPPARα+/+ increased the differentiation of EPCs and monocytic progenitors in 
HFD-fed mice. In contrast, MPsPPARα-/- had not effect on the differentiation of 
all types of progenitor cells under the same experimental conditions. These data 
highlight that PPARα negatively regulates the differentiation of bone marrow-derived 
progenitor cells. Activation of PPARα pathway improves the decreased angiogenic 
ability of bone marrow-derived cells induced by HFD. These results underscore the 
ability of MPsPPARα+/+ to restore the failed differentiation of bone marrow-derived 
cells induced by HFD.
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Effect of a single open sea air scuba dive on human micro- and macro-
vascular function
Kate Lambrechts (1), Jean-Michel Pontier (2), Costantino Balestra (3), Aleksandra 
Mazur (1), Michaël Theron (1), Qiong Wang (1), Jacques Mansourati (4), 
François Guerrero (1) 
(1) Université de Bretagne Occidentale -UBO, Laboratoire Orphy, Brest, France 
– (2) French Navy Diving School, diving and hyperbaric department, Toulon, 
France – (3) Haute Ecole Paul Henri Spaak, environmental & occupational 
physiology laboratory, Bruxelles, Belgique – (4) Centre hospitalier universitaire, 
cardiology department, Brest, France
Previous studies have shown bubble-induced endothelial damage on conduit 
arteries. We aimed to evaluate the effect of diving on macro- and microvascular function.
Nine male divers took part in a SCUBA dive at 30 msw (400kPa), for 30-min of 
bottom time and 9-min stop at 3 msw. Before and after the dive, they underwent the 
assessment of endothelial-dependent (acetylcholine, ACh) and endothelial-independent 
(sodium nitroprusside, SNP) cutaneous microvascular function (laser doppler fl owmetry 
with iontophoresis), as well as endothelial-dependent (fl ow-mediated dilation, FMD) 
and endothelial-independent (nitroglycerin-mediated dilation, NMD) vasodilatory 
function of brachial artery. Bubble grades were monitored with doppler according 
to Spencer grade. 
After the dives, the mean Kiss Bubble score ranged from 21.10±4.75 at rest to 
55±8.82 after knee fl exion. The increase in cutaneous blood fl ow elicited by either 
Ach (2427%±705 to 724%±122, p=0.032) or SNP (3260%±821 to 735%±192, 
p=0.02) was signifi cantly reduced after dives. Similarly, both FMD (10.8%±4 to 
5.4%±1, p=0.0002) and NMD (15%±2 to 6.5%±2, p=0.0016) were also signifi cantly 
decreased after diving in the brachial artery. There were no correlations between 
micro- and macrovascular parameters and bubble formation.
From our data, it appears to be reduction in both endothelium dependent and 
independent macro- and microvascular function. Our results therefore suggest that 
early in the process of vascualr dysfunction during diving, functional changes in the 
vessel wall may not be limited to the endothelium and may be partly mediated by 
alterations in vascular smooth muscle.
